Effects of insulin-like growth factor-1 on cellular and molecular characteristics of bovine blastocysts produced in vitro.
Addition of insulin-like growth factor-1 (IGF-1) to culture medium increases the proportion of bovine embryos that develop to the blastocyst stage and increases embryo survival following transfer to heat-stressed, lactating dairy cows. The objective of the present study was to determine molecular and cellular correlates of these actions of IGF-1. Embryos were produced in vitro and cultured for 7 days with or without 100 ng/ml IGF-1. On d 7 after insemination, grade 1 expanded blastocysts were harvested and used to determine total cell number, percent apoptosis, cell allocation to the inner cell mass and trophectoderm, and the relative abundance of several developmentally important gene transcripts. There was no significant effect of IGF-1 treatment on blastocyst cell number, the proportion of blastomeres that were apoptotic, or the number of cells in the inner cell mass and trophectoderm. However, differences in the relative abundance of several mRNA transcripts were observed between control and IGF-1 treated embryos. Addition of IGF-1 increased (P < 0.02) amounts of mRNA for IGF binding protein-3 and desmocollin II and tended (P < 0.08) to increase amounts of mRNA for Na/K ATPase and Bax. Moreover, IGF-1 treatment decreased (P < 0.05) steady-state amounts of transcripts for heat shock protein 70 and tended (P < 0.08) to reduce amounts of IGF-1 receptor mRNA. In conclusion, increased survival of embryos treated with IGF-1 does not appear due to effects on cell number, percent apoptosis, or cell allocation. Addition of IGF-1 to culture can, however, alter expression of several transcripts which may be important for embryo development and survival following transfer.